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2-3*&%?>C, 2. 5-5. 3*«%c7)S i 

t'yAi)-/^!:, 3. 3-4. lM*%iOC. 3. 3 
-4. 3a^^Si**^**2WSRttS«««ffl 

WftWMtfO . 5-2. OM%r&l>il^}g*§tfii 

y "j*oT«a$ft*si!iwfc*»&«f « - k Sr^ist-r 

ttkfc-HWBBIKJ: 0»«Lfc««ai«B«HWH«)^-t 

2~3Mt%c7)C. 18-3 6tt%<7)N iS^-fl. 

tWityfb* 3. 3-4. 11IX»C. 2SA%a 
TON i »«^«fl!20«4UyiMftfflff»J: 9*» 

«« iiimawi"?-*^ » n i sGmnmi 1 

6-3 6ttl%T'J)I.SisS^* J «$'0-&-5-Cll3t$ 
0. 2SM%WTT'$>0. Birta^-t'W^^'y^C 

-3S*%£v^ t zmkb-t&tfcm i xtt«*a2 

JilTOMo. 0. 6Ml%OTOV. 0. 6I1XHT 
0NbMrtrl/t*»O, ^^"?-*^H***>4>«rffi 

Mo#«c"0il#0. 2-0. 8S*%, 
V^TSAKKO. 1-0. 6tt%, Nb^WMcOll 
#0. 1-0. 6M#i:$r*30tf>*tttf>dt>. 1*3 
J*Lhw*fr*i(lfe LTv»4i fc £#Sk ti-m 1 X 

am** 2 iciest- t>A-> s; v-/HfcfflMi'-?~ 

[ 5 3 » 1 o««nr D i n^ffl^^*^^s * - 
t'yy -v'y . gs 2 mvtmammmupb ft & 

2- 3ttl%OC, 2. 5-5. 3fiA%cDS i 

aWiiJ:. 3. 3-4. ISSXOC. 3. 

3- 4 . 31»%<0S i ££WU mrlegfS\^*;H< 
*-**«BSr 4 £y><08* 2 «MSii: <9 S 
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i#^r*<0H^0. 5-2. oa-t%k^rl>J;-)tcp^ 

wtsm»n o ho-nrnm . mtn% 1 ?§pa^ 

10 wmhzib it agfrfton 1 &tf ss 2 o^ms-is^ 
^)W^*s-tf-&-b-*ss2<oa^xmk . 
meit 1 AtflttEW 2 oa»xetc <t or* + ft <r a 
fc&*s*ifcirie* 1 aixMem 2o««ni8^^ffl}§ 

5<ii.r^i» ; k timt ti 9-t'y 

[«*JH6 3 m 1 tfO««MI8«^ffl^*^-5rl» 9- 
b'W^yy/J:, m2^^fffi»f»cfflSS*-'4. ! 5:S 

2-3fiM%OC. 1 8-3 6fi»%iON i 5r^L s 

mi?-t'>JW : Jyrzm&t&t:#><?)f& 1 o^ttn 

ISil^ffl^k. 3. 3-4. 1M«%C0C, 2MS% 

30 *i 6^3 6mm%k%&£?izmi-tmmi.nt. 
a^isk , 

mEHRXSCJ: OfHS^ii*^ 1 aU r m2^««MIS 
^2^^-/|-Lr=>f+bT>fP !; 10fl!lll!l^?itr. Mie 

mmmm^h^tim2<omxmk , 

40 i^ifttfi^2<^-»istJ:or*+t-r-frt 
fc^5«Snfcl9IE» 1 &tm££2<0«im$B88ffii8 

[19*^7 3 flfriem 1 «oa»ie*if ->fciiitc. me 

t'f- ^ rt*^^*'La5-N2S* < 't J; 
3 1 L^^ k *«fak -f 5XJiif*56 (zBtt 
50 0^-b>^->-»^-^^-7a*;UKOSji*- 
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[000 1] 
[0002] 

{Wk<F>Wh\ zom<r>9~vy)\*7i?v7-& 

mt%^-*>v v t ixu. mnmm 2000-19 

94 2 7£E®$;h^i<9#»^ft.T^I>. Z0)9-t' 

>/\w>7-#M.9m'?-*>\sm. mns2. 8- 

3. 4S4%^C, 3. 7 5-4. 5M%OSi. 
0. 6*4%OT^Mn, 0. 0 2*4%kTR9S, 
0. 0 8Mft%W~R9P . 0. 0 3 0M%JiU:<0M 
g, 0. 4-0. 7aM%WMoSr^tl»©Si«« 

#k£H*&&L£i$ii^£Sa£&, -e^it^*^^ 
#&g|5#£l$£-f l»«ill*!lDX^$rf&tc: k fc J: -^TiBt 

[0003] 

[5&HJW<B¥&LJ: 0 ttmm] bZhX\ ^-h'y^N 

Ti4Il^llI^ixl» e ta^-5Tv>|>„ ifc, ?-h'y 
)\^i/y7-mm%^-*)VY<n?->zy>^i>v7 

: jy?\,zmk%i\. vyrm&mzz^ximi&ixti 

[00043 ?-t>A^y>/-frliMv-*;l/H 
fi. (fflitf 9 0 0X1) OS^'^WB^nsSPd!. 

x'bhtztb. *<ommmmmz+ft%i><nt+& 
m®tfmtitzttmx'iis®<r)mmztf%Lkix<&t: 

k$ixl>. flgoT. ?-t>A^yy/H«»?- 
tf/i-Ffcfc^T, ^-t'yj\^ : Jy-/ff)mtmfsr7-^ 

j\,v*m>wtx'ii. mt ztiz&mtfmhz 1 1 
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[0005] ifri%#e>. ±&Ltz®mmizm? 
-fynvisyf-ftmrnni-t^m. Bsigtt 

0, t-t'yj^isyrvmtm^-frfrYXftcrm 
mz>zttfX'Z%^i5Ztitfi>&. 

[0006] *»Dili. -BeLfcUfSC^T&^ft*: 

10 hnx'b*). -e-ogfWi. ^-trwv^v^fcttst? 

b<?)*ix<?tnzm Lfcifflfttt»tflHAtt«)ttiB*JW5 
4 i k co^T«B=Sr^— t>A7^>/-H^7=* 

* Hfttf-e«we*i6*ji»-r6 zbiz*>h. 

[0007] 

[fRl^l)?&-rs*tf>0*&] *H0M(4. -BBUrfl 
20 -WcM^v^^HcO^-h'yn^^y^ilkPM 

k#te, *-\Zy*Wy?<rMtm&- 
■fc)VY*fo<?>mt<r)S i irW 0 . 5-2. 0M 

fflfc»»V-*/UK*ft*>Bl:tf>N i 1 6 

-3 6fi*%k*4<i:3fc:1-*Uf. ^-hVA^j/'y/ 

Z b £ jitf t , *m<D®vmmmn?-t'y;\<; 

[0008] issa 1 ce«<o«hb<o^- t 

y?b%m-?-*s)l\t*#bZ-#&&iz£ OBfiSL^ 
^KtCfcV^T. 2~3M%^C. 2. 5-5. 3Jt* 

%^s i 3&*^rt*» 1 mmmmmmx mm 

^tiSfflE^-b'yA^^y^fc, 3. 3~4. IMA 
%<7)C. 3. 3-4. 3mS.%(0S i Z^-fhW.2<?> 

S i^«<0M*<0. 5-2. 0«*%T'*S 

wmm#m v&^x&mz ti&mm b&t>%& 

ZbZZV>m , eiblX^&. 
1 0 0 0 9 ] Z ZX\ tH 1 <0««MIS«ttffl}S^ti5V^ 
■C. C$:2-3a»%. Si$:2. 5-5. 3fift%if 

f? : Jy?<r>x 9 n-;ug? k 9 - h'yco ^ - 1' y^U- H 
50 ^/tf5WIWtttk3WeW«*»4>'C**. m2o« 
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ttmzmmmmz&^x . c*3. 3-4. im& 

%, Si £3. 3-4. 3M%-£*-f6J:3fct&5gL 

h h . . m 1 at«s 2 w««n«s»«ffl}g»^ s i 

fc » 2 ^WfURfflffiS t o S i -^ioH* 0 . 
5-2. OM%i&£i3£-r!»^a J £>9, 

[00103m mwmmmmmx 0 tuts *i* 

0. 5-2. 0M%<a«l!fcR5eW:«>li, 0. 5M 

2. 0ftft%£J6£«*l4, *-t* 

[00113 1 fciafoOSfc'PJK Jfitf , MS 

fcJ:9. mi^««IMSft^ffliiji*^=5:l»^-b'WN 

wyvtrnm*.. m2<mwmmmwsftp^j: 

2 <7)««iySil^ffl^Offi^*^§' 0 *tt 

xm&tzzbx\ zti?tinmMzm tK&moim 

v-*)\,vftzm&<ommxtfWMitzi%£X'h. & 
mm<r>%&bm%*) . ?-t'>^w>7<r>Mb%m 

mvmtK&cmmmniztii * o tea* . 

[00121 M^2tcGfta»»i. 9-\?y>\*iV 
>?bm&=.*)\,Y*Wb t- ttft&(c J: DJBA Lfc 

/PKKfcWC. 2-3*»%OC, 18-3 6MA%<7) 
N i tS-^rf 1 «ISSai!^IiJ: OHitSft 

1. H>ne^-b'>'A>>^>'7't. 3. 3-4. 1M%<7) 
C. 2«jmiT»Ni**rr4JB2W««lltt«« 

mmmz r )38kzn&m&)m-?-*>\,v*frb . n i 
1 6-3 6 SKPfsawfiS' 

ix^&. 

[ 0 0 1 3 3 Z m 1 <0*KSttB»ftffl»»t:tJV> 
T, C£2-3M%. Ni£18~36S*%frtr* 

h t ?>i§j<9? >j r 5 Lxmsm.rn.m-wt 
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JB»»tC8VvC, CI: 3. 3-4. Ni£2 

£>T\ WifcSR«8jW& (BAtt) snsa^ 

x-hh. =5rfc, ^i&^2co««mr n mffl^«oN 

io e^bmmxbKhko^h-m&h*). -e^a* 

[ o o i 4 3 * i (otwiWiJ: o mmztih 
9-vy^wyfb. micomvumm&mwi**) 

SmZtiZm^-XjUttibbnu i £#*<DH£ 1 
o*^, 9-t'y^ iSy?mWM&tf*& ttz *) , 
tfh*). 3 6*4%Sr^l»^> ^-t>A>)y>^ 

[ooi53 ±iEii*Ji2(cEia<o»flfc:j:*itr. mm. 
? b m\% -?-*)v y k nmftumzim 1 

2<03^tm®««5W^^PSS»^^ , 5^-5-C'3rS* 

Mm-?-*>i> mm^mzm^m^mmmmiz 

X%fcflZbX\ Zix?ii<»mMz&ltiffi!&3m 

*at»*>*aij«:9, 9-vy>^ : syy<?mbv\% 
[00163 m&s izmmmt. mmxim 
o. 2mA%aTTh lf ).mM9~h'y^^yycr>c 

r*tftiS»Slv-i|yPK*ftOC r^«J: 0 1 1 

[0017] ii"C> #fM^-*^K**^C r-^flg 
SO. 2*»%OTtCt^Uc<7)<i. 0. 2fi»%^@ 

yj\wy?<Dc r^a.^m-?~^v^moc r 
isttx *) 1 1 -3 < t&j&t s i t «ff * i 

W Z0)Zio\ l ZCrttmZl^-3nM.%<Wifct&Z 
bizX*). ?-\2yj\V : Jy7X'Mm-?-*>uv*fc 

50 Kv«Att*«JH»8*i*J:3fc**. 
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[ooi8] ±imm3tzifficomiz£inf. 

2 k HaW^ffl* 1 J: 0 -JW8tt:*3 

[0019] B*JI4 (cBttOJHHtt. iKS 1 XttM 

F tfc V >T » miE»JR^-* ^ F*fWi 0 . 88ft%l2l 
Wo. 0. 6Xft%JSrF^)V. 0. 6a*%lilTW 
N b ZttLZH 0 . 8SKl-?-#^F*{to»6IWE* 
-t'yAf^Mo, V, NbW#-&W*£$8;L 
Mo*WftOH*»0. 2-0. 8ffiS%. V 
0. 1~0. 6M&%. Nb 6*Malt# 
0. 1-0. 6M%fc&!>3o03!fK)5*>. loW 

[0020] uut, SKi-?-#/ui**flrt:fevvt. M 
o^*4^0. 8£*%£IT, V^»$r0. 6M% 
OT, Nb£W»£0. 6fi*^TtBl€Lfc«)li. 

i. 

[0 0 2 1] SKtV-*A«H**tf5Mo. V, Nb*»fe 

Ltzm^Z. MoMlWi^O. 2-0. 
8S*% S VfttffftOlfePO. 1-0. 6MM%. Nb 
£**OH**0. 1-0. 6«*%k&l>3-?<D&ttO 
l^Lk^fr£^£LT^I>£kAW*U\ 

£olz%&. 

[0022] JJSHW5B4 WEtt<0»Plfc: ifttif > 
t>A^>/&tf#|^v:i*/WF#ftOMo, V s N 
b<0*^MS-«rlE»fSfii: SrSJ: 3 fcRfct* £ b 
X\ tt&Il. «^Ja2(cEiSl^BSi:|3I«^ffl* 5 J: 

[0023] mtm 5 ici m&tmt . ft 1 ottKUtt 
mimmmfrhtchf-vy^vyyb. ft20JS$ 
tm®m®%frt>%2>m&v-*}\,v*fcb. k*- 

\zyj\Ws7b m\%~?-*i\s F** k o^gp^-tc 

%OC, 2. 5-5. 3«*%OS i£#1rU HUE? 

ffl^t, 3. 3-4. 1M%<9C, 3. 3-4. 3 
fi*%OS i frMTU «CllBR'?-*4/I<***«a 
■+ht&#M 2 W&BMBMMWA bOS i 
SfcO. 5-2. 0fift%fc^5i3t:mS!tl.SH»P: 

gfc , msmamizx o putsnftft 1 at«B 2 0$ 
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wmmmmm 0 hn^-nornm . sssoft 1 » 

ft 1 V&WiXmb , ffl!3NHXSe J: ORHSfifcSS 1 

2 m^mm&m^^mmmm^hit & ft 2 o& 

«IEJIIiaWfflBW2oa»iat:J:o-c* 
■v t r -f rtfc**3*ifcl9E» 1 atrtWESI 20*fc0 

[0024] mm 5 (cetto&wi. iiwwi 1 obk 

CD?- tyAi> S^-fcfiJWl'?-*'!' F fcMW- * 

get* wc s ft 1 &t/ft 2 aswratt^ftiiac , 

S i *>#&*fc«JE* k =5:5 i 3 <cHK LfcStfitt, IS 

[0025] «I^mii*^J;a«f. PSSlgTlffiiSb 
20 ^mi&^2<0««illft««ffl>§^S:«ffi<omiaV 
ft2^P*>£ftl&tfft2^£tfLT^t7Ml*l?> 

Hii&tf flsiBKaii-r h m 1 xt/m 2 ^a^is* { ff^> 

20«Wo l ^ffl?§»-C1?l^$ti, ^-t'w^yy 
StSgP^-tim 1 atX» 2 <0««MIB««ffllg^)WJ§ 
30 [ 0 0 2 6 ] fcfc. *W«Src«HIStff 3 i k tcJ: 

b£ft%mzmi'tz>m;j:nz'ftozbx\ 

2^)«|j01«iM^«P»^A>**»«'7-*;WK** 

k. m-^y>^vy7bW®%-?-*)VY*fob<n 
WMWHcJsv^* l ftt^20*Rflfflil^JliW) 

40 fl&ikk*6. 

[0027] H^3I6 (cisncoxqiti. ft 1 O&RJRftB 

h*>A»> Vyybm\%~?-*iv H*ftk ^«MHJ-Jc 

fc^rii$M}§^* { a$*'?^or^i.tt#aJkSr-*« 

H«aiMlv-*/PH^iBlttrife'C*-9T, 2-311 

%<7)c 1 8-3 6aft%^N i Mrtru fns^-t' 

50 3. 3-4. lSfi%<0C. 2aS%OT«0Ni 
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2O««HifiH^fflj§^t<0N i 4«S«>it* 16-3 

6Mxi:4*j:3fciiiM-*iwififc. friePin: 

b . fjlEPIiMC:.}: OMKSfifcSI 1 &tfSS 2 o*R 
«WM^»^dt><Ott*<0»»&, tt£0*2»D 

friE^SPKffl^-f hffltnWi 1 Rtf*2tf«IJttJMB» 

* i wmm 2 nmiMizx -t * * t-f < mzit 

J: I/O*. 

C0028] mmizmnmiz. mm 2 
sets v vr , §5 1 2 wmmxwkRSB&n c , 

N i<0*«S»«ftfc*6 J: 3teJWW:S*l4, IS 

ass 2 <o b n Lttff) b n taste i. h . 

[0029] ;tf>Mfcfir?6te ifitf, HHIS-CHRL 

fc* 1 mm 2 o^tui&mfM^i&s^is 1 ms 

*2»P*><5>* 1 JkWH2iWit*UT'Sp * t'f 4 rttf> 
1 attfp 2 O^iXS^ff *> 
£<0*£. tff-frtfcfewt, 9-\£ 

tWl^*^ K*f*cfcfflSf *»»I4» 

s-r 1 av»2««*yww«M^j^TO 

[0030] Kfc, *WKJB-C«ffllg*ff 3 £ fc K«t 
fejSWJ'4»fi'*ll*t4l»*3ai*tf3ii: , C, »1*> 

2^««syB»«fefflJi?i*^*4^-7^*^ h*# 

b. m9-V>>^i/>?bWffiit?-*)VY*&b<7) 
wc» 1 2 c9«ttH£Gi&&fl»<7) 

IE«£<7) ? _ t'y; \ ? i/y * r HHHftK'?-*/l' Hi*** 6 

[0031] nw»«7(cBtto«!Biis mrnsx\m 
%m6iz§am<7)9-i'>jw y^-#H»i7ai* 
H^sj§*ft(cfe . Mess 1 <o&j§ig£ff -a fc« 

»***-J: 3 fc UfcC Sr-t^Btt I/O*. 
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[0032] |»**7teEtt<DBWfcJ:*ltf . »** 

jic'jfft'f < rto-wwjrjesafcai £** 

^Siii^KMtttffftfflffiMi. * a- t'f < PWMM 
10 t'f <i%^#Kte&^$*i&^3C&o"n*. £ 

«8£S&i®§<D£#$ri&§£t£* y t'f ^ rtfr&a&tf 

ifflsawwfe^^rfwsi * + t'f < rt*^^* 5 LS5^aE 
mm&mz'MHzuie o ^ o tz*>. m 1 at^m 2 *> 

20 [0033] 

tcfc{ti»««^i& v «^!i»^^-t*y^'>^y^H*MP 
^-7^*71, Ha, m 1 ^«mMBMftffiff» J: mm 

titz9-\LV)sW>7'l lb. |S204tKIMB«M^ 

t'W^y'y/1 1 i: WWRV-*^F^# 1 2 fceQig 
-r^fe^-t'y^^v^i lfcSBRvn* 

fsmzmix i a^frie^ 2 o«#n&£i&ffl&^i39 
[0034] 9-t'yj\Wy?i 1 Sfcafro 

^lcO««IIIS«i*ffl^4. C5-2~3M«%. Si 
Sr2. 5-5. 3«ft%-^*-f4*\ ^VM4CSr2-3 
N i £ 1 8-3 6M%£*"f £Av5D2-><75& 

40 if* lv« 1 emmxmmmi.* c * 2~3«« 

SiS-2. 5-5. 311%, Ni£l8-36S 

^fc{4a^S»2^*KII«}«»ffli8»J: 0 fc l- 
3»«%^V^Cr^*-rS^t* i »*L<. «V^»i, 

m 2 <?>imfm®&mM%coM o N v s NbKim 

(§1**) Lfc«^(C. Mo-t*ft<^H*i0. 2-0. 
8*4%. V^«<7)H*<0. 1-0. 6mS.%. Nb 
*W«Ol^*<0. 1-0. 6aa%t^r4 3o^ffcO 
50 oh. l^>&±<rmtZWz?Z$lz?&Zbm*l, 
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1 1 

iZ, Mn> P. S, Mg^^LTV^TtiVn 
[0035] -2r, 8JHv-*/WF** 1 2 MOTt 

/ca6^20^iy'nmffl?§^±. C£3. 3-4. 
ltlX. Si £3. 3-4. 3l«(*ttifr. A 

^14C£3. 3-4. IS**. N i i 2ttfc%irF£ 

-t^4#g#£>4. #2u^2o$Ms&&JiM 

tt. C£3. 3-4. 1111 Si£3. 3-4. 3 

. n i £ 2 as%iiiT#w-ri» t> ^t* 4 . a 10 
mmttmimmmztt. o. 2uxht 

«Crt«t4fr. &VX40. 8**%WTOMo. 
0. 6M%«TOV. 0. 6M%£lTtf>Nb£#jr 

OS«%**triirc*S. $2««itfflSi 

[ o o 3 6 3 ±a Lfcu i m&2mwmmm 
mmfcLxH^mizit. wawce^o*** 20 

si 1 ammw&mma s i t jh 2 a$#ya 

«Bttftffl$»«>S i «9S i ^W*<OH*<0 . 5 

-2. 0ll%?)»t|)SC:i: (®) . 2ogco^ 

Wi, » 1 «««aitti«w^»»<oN i <£%a.tm 2 <n 
wmmmm^w i £#*fc<?)N i #»ftcon*< 

16-3 6M«%««Hrtfcft*Ci: (©) T*>4. * 

wf*ia» 1 -p*»£Lfc» 1 a^H2w^iiis«^ 

[ 0 0 3 7 1 . #HifeOffi3Btfcfc»t4 9-\£W\*> 

i?y?-mm^-*ivY?>m.iimz^x. mi 

JBIBrctt. ^f-vfr-f l 7rto-fflllc^-h*y>'^> ? y 

^1 1 m&t&tmz, *vtT< 1 7rtoflfifli(c» 

* b'r flcO-fflKift&v;:*^ V*m%&t 4 t 

**tT<mmwiz?-\:>^i;>f&Bf8. 40 

[0038] 02 IZm-t X 0 (C, *j£*S<7)«2«l{=*>«t4 

ffl^4«SfcLTtf>S!>S14{i. ±S1 6 

it'. ?3®14|*lK(i^h'f < 1 7jWRS3*rO> 
4. 0>S14<O-ffllW±, 3M*§P18&tfm?§jIl 
9 jWgj£SfiT*i 0 . Sg 1 mn 1 8iifg 1 SHU 9 fc*r 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an exhaust manifold with a 
built-in turbine 

housing wherein the turbine housing part and the exhaust manifold 
body part 

each exhibits an appropriate heat resistance and durability. 

SOLUTION: The exhaust manifold with a built-in turbine housing 
is made of 

globular graphite cast iron, wherein a turbine housing 11 and an 
exhaust 

manifold body 12 are formed by integral casting. The turbine 
housing 11 is 

cast from a first molten metal for globular graphite cast iron 
containing 2-3 

wt.% C and 2.5-5.3 wt.% Si. The exhaust manifold body 12 is cast 
from a second 

molten metal for globular graphite cast iron containing 3.3-4.1 wt.% 
Cand 

3.3-4.3 wt.% Si. A boundary part 13 is cast from a mixture of the 
two molten 

metals wherein the difference between their Si contents is 0.5-2.0 
wt.%. 
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